
Accepted manuscripts are peer-reviewed but have not been through the copyediting, formatting, or proofreading
process.

Copyright © 2017 the authors

This Accepted Manuscript has not been copyedited and formatted. The final version may differ from this version.

Research Articles: Cellular/Molecular

Mechanisms of NMDA receptor- and voltage-gated L-type calcium channel-
dependent hippocampal LTP critically rely on proteolysis that is mediated by
distinct metalloproteinases
Grzegorz Wiera, Daria Nowak, Inge Van Hove, Piotr Dziegiel, Lieve Moons and Jerzy W. Mozrzymas

DOI: 10.1523/JNEUROSCI.2170-16.2016

Received: 7 July 2016

Revised: 21 October 2016

Accepted: 12 November 2016

Published: 9 January 2017

Author Contributions: J.W.M. and G.W. conceived the project, designed experiments, analyzed and
interpreted data. J.W.M. secured funding. G.W. carried out all electrophysiological and immunofluorescence
experiments. D.N. performed immunoblotting. P.D. provided technical support in immunoblotting. I.V.H. and L.M.
provided MMP-3 knockout mice and discussed some experimental protocols. J.W.M., G.W. wrote the paper.
D.N., I.V.H. and L.M. revised and edited the manuscript.

Conflict of Interest: The authors declare that they have no conflict of interest.

We thank Leszek Kaczmarek from Nencki Institute in Warsaw for providing us MMP-9 KO mice. This work was
supported by Polish National Science Centre grants: 2013/08/T/NZ3/00999 (scholarship for G.W.) and 2014/15/
B/NZ4/01689 (J.W.M.). This work was partially supported by the KU Leuven Research Council (KU Leuven,
Belgium, BOF-OT/14/064, to L.M.), the Research Foundation Flanders (Belgium, FWO G.0054.12, G0B2315N,
to L.M.) and the Flemish government agency for Innovation by Science and Technology (Belgium, post-doc
fellowship I.V.H.). G.W. was additionally supported by Stipend for Young Researchers START from Foundation
for Polish Science.

Corresponding authors: Grzegorz Wiera: grzegorz.wiera@uwr.edu.pl; Jerzy W. Mozrzymas:
jerzy.mozrzymas@umed.wroc.pl

Cite as: J. Neurosci 2017; 10.1523/JNEUROSCI.2170-16.2016

Alerts: Sign up at www.jneurosci.org/cgi/alerts to receive customized email alerts when the fully formatted
version of this article is published.





N

in situ





N



.



Animals

Preparation of hippocampal slices 



Streptomyces

hyalurolyticus 

Field potential recordings in CA3-CA1 and mossy fiber-CA3 pathways 



D

a priori

Brain tissue processing and immunostaining 

in situ



Casein in situ zymography 

Image acquisition and analysis 

×



Whole CA1 lysates and immunoblotting 

Drugs 



Statistical analysis 

t

n

P P

P

Maintenance phase of vdccLTP and nmdaLTP depends on different MMPs 



A

A

B C

D

E F

G H E

E F



Impact of MMP-3 and MMP-9 on LTP maintenance in the CA3-CA1 projection 

A

B

D-F

C



μ

D

C

E

F

G

H

J

C K

I-K

I K



MMP-3 KO reduces late-LTP in the CA3-CA1 pathway 
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